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DETAILED ACTION 

This Office Action is responsive to tlie Applicant's communication filed August 24, 
2006. In virtue of this communication and the amendment concurrently filed: 

• claims 1 -7 were originally filed; 

• claims 8-17 were added by the amendment; and thus 

• claims 1-17 are now pending in the instant application. 

Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Drawing Objections 

2. The drawings are objected to under 37 CFR 1.83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the "line segments Lr" 
and the "middle points Cp" (claim 4, lines 2-3) must be shown or the feature(s) canceled 
from the claim(s). No new matter should be entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
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changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Disclosure Objections 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

4. The specification is objected to because of the following informalities: 

• page 4, lines 1 and 1 1 ; replace "9-275652" with -9-275651 . 
Appropriate correction is required. 

Claim Objections 

5. Claims 9-1 2 are objected to because of the following informalities: 

• line 1 of each claim; replace "toclaim" with -to claim--. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
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be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 1-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Asaka et al. (US 2004/0025323 A1), hereinafter referred to as "Asaka", in view of 
Shimizu (US 4,888,512). 

With regard to claim 1 , Asaka discloses a rotor for a brushless motor (see [0002], 
lines 1-4; also see figures 2 and 5-7 for all Asaka references) comprising a hollow- 
cylindrical rotor core [1 , 2, 21 , 22, 23] (see [0044], lines 1-6) to be fitted to a rotary shaft 
(see [001 1], lines 4-6) and magnets [3] to be fitted to the outer peripheral surface of the 
rotor core (see [0042], lines 10-12), characterized in that the rotor core has: 

an outer ring section [1] (see [0042], lines 10-12) formed to extend from the outer 
peripheral surface of the rotor core toward the rotary shaft with a predetermined 
thickness (see figure 7 for thicknesses); 

a plurality of ribs [23] formed inside the outer ring section [1] and extending from 
the inner peripheral surface of the outer ring section [1] toward the rotary shaft (see 
[0042], lines 5-7); and 

hollow sections [24] formed between the ribs [23] (see [0044], lines 5-6). 

However, Asaka does not expressly disclose that the outer diameter (pn of the 
hollow sections is defined by cpc - 2 x 3 wt < cpn < cpc - 2 x 1 .3 Wt, where (pc is the outer 
diameter of the rotor core and Wt is the thickness of the magnets. 

Asaka does disclose the outer diameter of the hollow sections and the outer 
diameter of the rotor core (shown in figure 7 as "130" and "170, respectively) as result- 
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effective variables wliose values can influence the magnetic characteristics of the rotor. 
It is also well-known in the art that varying the diameters of the rotor core and hollow 
spaces can affect the torque produced and cooling characteristics of the motor. 
Further, Shimizu discloses a rotor with a permanent magnet where altering the 
thickness of the permanent magnet effects a change in surface magnetic flux density 
(see col. 5, lines 31-36 of Shimizu). 

Thus, the general conditions of the claim, the outer diameter of the rotor core, the 
outer diameter of the hollow sections, and the thicknesses of the magnets are result- 
effective variables disclosed by the prior art. It would have been obvious to one of 
ordinary skill in the art to discover the optimum or workable ranges of said variables in 
order to maximize motor torque, improve motor cooling, or obtain a high motor 
efficiency. 

With regard to claim 2, the combination of Asaka and Shimizu discloses the rotor 
according to claim 1, as stated above, except that the combination does not expressly 
disclose that the outer diameter (pn of the hollow sections is defined by cpc - 2 x 2 Wt < 
cpn < cpc - 2 x 1 .3 Wt. However, it would have been obvious to one of ordinary skill in the 
art to discover the optimum or workable ranges of said variables, as stated above. 

With regard to claim 3, the combination of Asaka and Shimizu discloses the rotor 
according to claim 1, as stated above, characterized in that the ribs [62] are radially 
formed at positions located inside the outer ring section [31] relative to the inter-magnet 
spaces of adjacently arranged magnets [33] or the inter-magnetic-polar spaces so as to 
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extend radially from the rotary shaft (see figure 6A of Asaka; the ribs are each centered 
between two of the magnets). 

With regard to claim 4, the combination of Asaka and Shimizu discloses the rotor 
according to claim 3, as stated above, characterized in that the ribs [62] are arranged so 
as to be centered respectively at the line segments Lr passing through the middle points 
Cp of the inter-polar spans Pw of adjacently located magnets [33] and the center O of 
the rotary shaft (see figure 6A of Asaka; the ribs are each centered between two of the 
magnets). 

With regard to claim 5, the combination of Asaka and Shimizu discloses the rotor 
according to claim 3, as stated above, characterized in that the angular pitch Or of 
arrangement of the ribs is larger than the central angle Om of the magnets. Or > Om (see 
figure 2A of Asaka). It is clearly shown that there are eight ribs and eight magnets 
positioned at equal angles (see [0044], lines 2-4 of Asaka), meaning that the angular 
pitch of the ribs must be 45 degrees. For the central angle of the magnets to be equal 
to or greater than 45 degrees, they would have to encompass the entire circumference 
of the outer section of the rotor. Since they do not, It is obvious that the central angle of 
the magnets is less than the angular pitch of the ribs. 

With regard to claim 6, the combination of Asaka and Shimizu discloses the rotor 
according to claim 1, as stated above, characterized in that the hollow sections [24] are 
formed to show a substantially sector-shaped cross section (see figure 2A of Asaka) 
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and arranged on the prolonged lines passing through the polar centers of the magnets 
(see figure 6 A of Asaka). 

With regard to claim 7, the combination of Asaka and Shimizu discloses the rotor 
according to claim 1, as stated above, characterized in that the width Wv of the ribs is 
smaller than the thickness Wt of the magnets, Wv < Wt (see figures 2A, 5A, or 6A of 
Asaka). The width of the ribs is clearly shown in each figure as being significantly 
smaller than the width of the permanent magnets. 

With regard to claim 8, the combination of Asaka and Shimizu discloses the rotor 
according to claim 2, as stated above, characterized in that the ribs [62] are radially 
formed at positions located inside the outer ring section [31] relative to the inter-magnet 
spaces of adjacently arranged magnets [33] or the inter-magnetic-polar spaces so as to 
extend radially from the rotary shaft (see figure 6A of Asaka; the ribs are each centered 
between two of the magnets). 

With regard to claim 9, the combination of Asaka and Shimizu discloses the rotor 
according to claim 2, as stated above, characterized in that the hollow sections [24] are 
formed to show a substantially sector-shaped cross section (see figure 2A of Asaka) 
and arranged on the prolonged lines passing through the polar centers of the magnets 
(see figure 6A of Asaka). 

With regard to claim 10, the combination of Asaka and Shimizu discloses the 
rotor according to claim 3, as stated above, characterized in that the hollow sections 
[24] are formed to show a substantially sector-shaped cross section (see figure 2A of 
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Asaka) and arranged on the prolonged lines passing through the polar centers of the 
magnets (see figure 6A of Asal<a). 

With regard to claim 11, the combination of Asaka and Shimizu discloses the 
rotor according to claim 4, as stated above, characterized in that the hollow sections 
[24] are formed to show a substantially sector-shaped cross section (see figure 2A of 
Asaka) and arranged on the prolonged lines passing through the polar centers of the 
magnets (see figure 6A of Asaka). 

With regard to claim 12, the combination of Asaka and Shimizu discloses the 
rotor according to claim 5, as stated above, characterized in that the hollow sections 
[24] are formed to show a substantially sector-shaped cross section (see figure 2A of 
Asaka) and arranged on the prolonged lines passing through the polar centers of the 
magnets (see figure 6A of Asaka). 

With regard to claim 13, the combination of Asaka and Shimizu discloses the 
rotor according to claim 2, as stated above, characterized in that the width Wv of the 
ribs is smaller than the thickness Wt of the magnets, Wv < Wt (see figures 2A, 5A, or 
6A of Asaka). The width of the ribs is clearly shown in each figure as being significantly 
smaller than the width of the permanent magnets. 

With regard to claim 14, the combination of Asaka and Shimizu discloses the 

rotor according to claim 3, as stated above, characterized in that the width Wv of the 
ribs is smaller than the thickness Wt of the magnets, Wv < Wt (see figures 2A, 5A, or 
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6A of Asaka). The width of the ribs is clearly shown in each figure as being significantly 
smaller than the width of the permanent magnets. 

With regard to claim 15, the combination of Asaka and Shimizu discloses the 
rotor according to claim 4, as stated above, characterized in that the width Wv of the 
ribs is smaller than the thickness Wt of the magnets, Wv < Wt (see figures 2A, 5A, or 
6A of Asaka). The width of the ribs is clearly shown in each figure as being significantly 
smaller than the width of the permanent magnets. 

With regard to claim 16, the combination of Asaka and Shimizu discloses the 
rotor according to claim 5, as stated above, characterized in that the width Wv of the 
ribs is smaller than the thickness Wt of the magnets, Wv < Wt (see figures 2A, 5A, or 
6A of Asaka). The width of the ribs is clearly shown in each figure as being significantly 
smaller than the width of the permanent magnets. 

With regard to claim 17, the combination of Asaka and Shimizu discloses the 
rotor according to claim 6, as stated above, characterized in that the width Wv of the 
ribs is smaller than the thickness Wt of the magnets, Wv < Wt (see figures 2A, 5A, or 
6A of Asaka). The width of the ribs is clearly shown in each figure as being significantly 
smaller than the width of the permanent magnets. 

Citation of Relevant Prior Art 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Prior art: 
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• Okubo et al. (US 2003/0230945 A1 ) discloses a rotor for a brushless motor; 

• Tajima et al. (US 6,661,147 B2) discloses a rotor core with permanent magnets 
having specific radii and thicknesses; 

• Burton (US 2002/0135252 Al) discloses a rotor core having a plurality of ribs 
inside an outer ring section. 

Inquiry 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Andrews whose telephone number is (571)270- 
7554. The examiner can normally be reached on Monday through Thursday between 
the hours of 8:30 and 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Quyen Leung can be reached at (571)272-8188. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Quyen Leung/ 

Supervisory Patent Examiner, Art Unit 2834 

/M. A./ 

Examiner, Art Unit 2834 



